Osmotic stress stimulates phosphorylation and cellular expression of heat shock proteins in rhesus macaque sperm.
The cryosurvival of sperm requires cell signaling mechanisms to adapt to anisotonic conditions during the freezing and thawing process. Chaperone proteins heat shock protein 70 (HSP 70) and heat shock protein 90 (HSP 90; recently renamed HSPA and HSPC, respectively) facilitate some of these cell signaling events in somatic cells. Sperm were evaluated for their cellular expression and levels of phosphorylation of both HSP 70 and HSP 90 under anisotonic conditions as a potential model for cell signaling during the cryopreservation of macaque spermatozoa. In order to monitor the level of stress, the motility and viability parameters were evaluated at various time points. Cells were then either prepared for phosphoprotein enrichment or indirect immunocytochemistry. As controls, the phosphoserine, phosphothreonine, and phosphotyrosine levels were measured under capacitation and cryopreservation conditions and were compared with the phosphoprotein levels expressed under osmotic conditions. As expected, there was an increase in the level of tyrosine phosphorylation under capacitation and cryopreservation conditions. There was also a significant increase in the level of all phosphoproteins under hyperosmotic conditions. There was no change in the level of expression of HSP 70 or 90 under osmotic stress conditions as measured by Western blot. The enrichment of phosphoproteins followed by Western immunoblotting revealed an increase in the phosphorylation of HSP 70 but not HSP 90 under osmotic stress conditions. Indirect immunofluorescence localized HSP 70 to the postacrosomal region of sperm, and the level of membrane expression of HSP 70 was significantly affected by anisotonic conditions, as measured by flow cytometry. Taken together, these results suggest a differential role for HSP 70 and HSP 90 during osmotic stress conditions in rhesus macaque sperm.